Summary. Rabbit zonae pellucidae were isolated using a modified technique of Dunbar et al (1980). Zonae pellucidae were solubilized in saline phosphate buffer (pH 7.8) Ultrastructural analysis of several oocytes in the two groups demonstrated that inhibition of fertilization was not due to the inhibition of sperm-zona binding ability but essentially resulted from the impairment of sperm penetration through the zona pellucida.
Summary. Rabbit zonae pellucidae were isolated using a modified technique of Dunbar et al (1980) . Zonae pellucidae were solubilized in saline phosphate buffer (pH 7.8) for 30 min at 70 °C. One dimensional SDS-PAGE analysis showed that zona pellucida is essentially composed of three major proteins with apparent molecular weights of 200 kd, 100 (135-96) kd and 75 (96-51 ) kd. Preincubation of sperm with heat-solubilized zonae pellucidae (SZP) (5 to 8 SZP/pl) did not reduce sperm binding ability. By contrast, it significantly decreased the percentage of penetrated eggs (20 versus 73 % for the control) and significantly reduced the fertilization rate (10 versus 55 % for the control).
Ultrastructural analysis of several oocytes in the two groups demonstrated that inhibition of fertilization was not due to the inhibition of sperm-zona binding ability but essentially resulted from the impairment of sperm penetration through the zona pellucida.
Introduction.
In order to fertilize eggs, mammalian spermatozoa must firmly attach to the zona pellucida (ZP), an extracellular membrane which surrounds the oocyte. Two types of interaction between the sperm and the zona have been described (Hartmann et al., 1972 ; Bleil and Wassarman, 1983; Figure 1 shows whole rabbit zonae pellucidae after isolation as viewed with interference optics. To assess the purity of zona preparations, both electron microscopy and SDS-PAGE electrophoresis were used. At the ultrastructural level, only a very discrete contamination, probably originating from corona cell processes, was noticed on both the external and internal surfaces of the zonae ( fig. 2) (Bleil and Wassarman, 1980) , hamster and cattle (Gwatkin and Williams, 1978) that SZP dramatically reduced the binding of capacitated spermatozoa to eggs. In the mouse, exposure to 0-linked oligosaccharides from ZP3, one of the 3 major glycoproteins of the ZP, prevented sperm binding to ovulated eggs (Florman and Wassarman, 1985) . The present data, however, indicate that in the rabbit, a rather large number of SZP-treated spermatozoa were able to bind to the zona of oocytes and ovulated eggs. By contrast, the number of penetrated and fertilized eggs was lower than in control when the eggs were inseminated with sperm exposed to SZP. Therefore, in our conditions the interaction of SZP components with spermatozoa apparently blocked sperm-zona penetration rather than spermzona binding and acrosome reaction. Ultrastructural analysis of several eggs confirms these results. It indicates that exposure of spermatozoa to SZP prevented the sperm from penetrating further than the outer part of the zona pellucida. In no instance were such spermatozoa found in the perivitelline space, as was the case for untreated sperm. The number of sperm bound to the zona surface was not significantly different between the experiment and the control, and thus confirmed the evaluation at light microscopic level. However a higher number of spermatozoa inside the zona were observed by electron microscopy in the control than in eggs inseminated with SZP-preincubated sperm ; therefore it appears that during the in vitro fertilization time lapse more spermatozoa effectively bound to eggs in the control than in experimental conditions ; this indicated that exposure of sperm to SZP did not abolish their binding ability but partially decreased it.
In the rabbit, O'Rand and coworkers isolated and characterized a sperm membrane autoantigen (RSA-1 ) which plays a role in sperm-zona penetration. This antigen was mainly localized over the postacrosomal region of the sperm head (O'Rand, 1981 ) ; antibody access was blocked when sperm were preincubated with SZP. The RSA-1 anti-serum highly decreased the ability of sperm to penetrate and fertilize the eggs although it did not inhibit sperm-zona binding. The author (O'Rand, 1981) (Bleil and Wassarman, 1980) . It is possible that some alteration of the molecules involved in sperm-zona binding occurred during solubilization of the zonae pellucidae or that the factor was too much diluted (5 to 8 ZP/pl) to be efficient.
One aim of our ultrastructural study was to assess the acrosomal status of spermatozoa bound to the zona pellucida. We found that both acrosome-intact and acrosome-reacted spermatozoa were able to bind to the zona pellucida ; however most of them were acrosome-reacted in the control as well as in experimental conditions. These results may suggest that the acrosome reaction of untreated spermatozoa occurs at the zona surface as reported in other species Bleil and Wassarman, 1983; Crozet and Dumont, 1984) . They also suggest that when spermatozoa were preincubated with SZP, they underwent acrosome reaction in this medium as demonstrated in mice (Bleil and Wassarman, 1983) , hamster (Cherr et al., 1986) 
